with close follow-up and monitoring. This is especially important because ribavirin induced hemolysis can be potentiated post-OLT. In fact, in our series, the average dose of ribavirin was well below the recommended dose for immunocompetent patients. 9 The pathogenesis of post-OLT cholestatic hepatitis in recurrent HCV infection after liver transplantation is not known. The presence of high posttransplant viral loads suggests a direct cytopathic effect of the virus (2). However, the seeming discordance between virological and clinical response in our series does not support this phenomenon. Di Martino and co-workers have recently described a decrease in the intrahepatic HCV-RNA levels over time that was associated with a decrease in the amount of immunosuppression (8). They postulated that progression of HCV-related liver disease in recurrent HCV infection may result from a host response to an early significant viremia rather than solely from a direct cytopathic effect. Whether this mechanism of viral pathogenicity is at work in those with cholestatic hepatitis is not known. One possibility is that cytopathic injury occurs with early viremia and the disease process may be maintained and perpetuated by a host immune-mediated process. It is certainly attractive to postulate that if this mechanism of viral pathogenicity in severe recurrent cholestatic hepatitis C were true, early treatment to prevent this significant early viremia may prevent the onset of disease or decrease the severity of recurrent cholestatic hepatitis C.
The pathogenesis of post-OLT cholestatic hepatitis in recurrent HCV infection after liver transplantation is not known. The presence of high posttransplant viral loads suggests a direct cytopathic effect of the virus (2) . However, the seeming discordance between virological and clinical response in our series does not support this phenomenon. Di Martino and co-workers have recently described a decrease in the intrahepatic HCV-RNA levels over time that was associated with a decrease in the amount of immunosuppression (8) . They postulated that progression of HCV-related liver disease in recurrent HCV infection may result from a host response to an early significant viremia rather than solely from a direct cytopathic effect. Whether this mechanism of viral pathogenicity is at work in those with cholestatic hepatitis is not known. One possibility is that cytopathic injury occurs with early viremia and the disease process may be maintained and perpetuated by a host immune-mediated process. It is certainly attractive to postulate that if this mechanism of viral pathogenicity in severe recurrent cholestatic hepatitis C were true, early treatment to prevent this significant early viremia may prevent the onset of disease or decrease the severity of recurrent cholestatic hepatitis C.
In summary, despite early virological response to a combination of interferon ␣ 2b and ribavirin, patients with severe recurrent cholestatic hepatitis C described in this series continued with their progressive course suggesting a discordance between virological response and clinical response. Although combination of interferon ␣ 2 b and ribavirin was tolerated; more data are needed to define the potential efficacy, safety and optimal timing of this regimen in the posttransplant setting.
INTRODUCTION
Moriz Kaposi in 1872 first described five patients presenting with "sarcoma idiopathicum multiple hemorrhagicum" (1). Kaposi's sarcoma (KS) is a multicentric, low-grade tumor that usually begins with the development of violaceous skin lesions and is associated with the presence of human herpesvirus 8 (2) . KS is the most common malignancy associated with human immunodeficiency virus (HIV) infection and occurs in approximately 6 -20% of HIV-infected patients (3) . It has also been described in immunocompromised patients, particularly after renal transplantation, in which cutaneous involvement is the most salient finding (4, 5) . In patients with known KS who present with a respiratory problem, up to 50% are due to parenchymal involvement with KS (6). Infectious and noninfectious pulmonary disorders in immunocompromised patients can simulate the radiological manifestations of pulmonary KS. We report an HIV-negative, immunosuppressed patient with pulmonary KS as well as pulmonary tuberculosis, presenting with minimal respiratory symptoms but remarkable radiological abnormalities. This report highlights the dilemma in diagnosing such unique pulmonary complications and reviews the management of immunosuppression-related KS.
CASE REPORT
A 39-year-old Saudi male, 20 packs/year smoker, who is a renal transplant recipient for 14 years, presented with a 3-month history of fever, night sweats, poor appetite, weight loss, and dry cough. The patient had occasional high-grade fever associated with night sweat. His appetite was poor, and he developed significant weight loss. There was no history of shortness of breath, hemoptysis, or chest pain. He was maintained on 150 mg of cyclosporin and 20 mg of prednisolone daily, since his renal transplant. He had been hypertensive for the last 10 years, taking 10 mg of amlodipine daily. He had no history of diabetes mellitus, tuberculosis, alcohol intake, or risk factors for HIV infection. He denied any contact with patients with tuberculosis or recent travel. The systemic review was otherwise unremarkable.
Physical examination revealed Cushingoid features. He was ill looking, febrile, and pale. Multiple skin lesions were present over his left shoulder, trunk, and lower limbs. The largest was on his right lower abdomen: 10ϫ6 cm, dark red, raised, and nontender, with well-defined irregular margins. A cherry-red, 3ϫ2-cm, fungating, painless mass was present on the right side of the hard palate. There were no palpable lymph nodes. Chest examination revealed normal vesicular breath sounds and abdominal examination showed no organomegaly. His proximal muscles showed mild wasting with slightly reduced power.
Investigations revealed normochromic, normocytic anemia with hemoglobin of 10.9 g/dl and an erythrocyte sedimentation rate (ESR) of 98 mm/1 hr. Urea was normal but creatinine was raised to 189 mol/l. Serum electrolytes were normal, apart from low bicarbonate of 18 mmol/l. Herpes simplex IgG antibody titer was 1:21,000 with a negative IgM antibody titer. HIV serology was negative. Chest x-ray showed multiple ill-defined nodular opacities, predominantly distributed peripherally in the middle zone. Computerized tomography (CT) of the chest confirmed the nodular shadows, which had a tendency toward peripheral distribution. The nodules were 0.5-2 cm in size, with irregular but welldefined margins mostly along the bronchovascular bundles. No pleural effusion or intrathoracic lymphadenopathy was found (Fig. 1) .
The histopathology of a skin biopsy from the abdominal wall lesion was consistent with KS. In view of the close association between KS and immunosuppressive agents, the dose of cyclosporin was reduced to 100 mg daily. One week later the patient's fever disappeared; his appetite improved and he had started to gain weight. Flexible bronchoscopy was performed and there was no evidence of endobronchial KS. The bronchoalveolar lavage (BAL) deposit was positive for acid-fast bacilli by Ziehl-Neelsen stain and Mycobacterium tuberculosis-DNA (MTB-DNA) using a polymerase chain reaction. Special stains for Pneumocystis carinii and fungi were negative. The patient was started on four antituberculous medications, including rifampicin, isoniazid, ethambutol, and pyrazinamide. Because his radiological picture was atypical of pulmonary tuberculosis, a fine needle aspiration biopsy of a pulmonary nodule was performed under CT guidance. Cytological preparations showed hypocellular smears with two loose aggregates of spindle cells with elongated, slightly hyper-chromatic nuclei. No granulomas were identified. The findings were highly suggestive of KS.
Three weeks after starting antituberculous therapy, the patient restarted to have low-grade fever, weakness, poor appetite, and a weight loss of 2 kg. However, his skin lesions continued to show regression. Renal function was stable and the ESR was still elevated. A repeat chest x-ray demonstrated mild regression in the nodular infiltrate. Repeated high resolution CT (HRCT) of the chest showed development of new nodular shadows and regression of some of the previously existing nodules. However, some of the nodules showed clear cavitation (Fig. 2) . Accordingly, the patient underwent video-assisted thoracoscopic wedge biopsy of the lung. The histopathological examination revealed multiple caseating granulomas with acid-fast bacilli. In addition, spindle cell proliferations separated by slit like spaces, concentrated mostly around the bronchovascular bundles, and stained positive for endothelial markers, including CD34 was diagnostic for KS; hence, pulmonary Kaposi's sarcoma with tuberculosis was confirmed.
The patient was subsequently managed with 50 mg of cyclosporine a day and continued on antituberculous medications for a period of 6 months. Eight weeks after commencing antituberculous therapy, BAL culture became positive for MTB, which was sensitive to first line antituberculous agents; hence, ethambutol and pyrazinamide were stopped. After 11 months, the patient showed significant improvement in appetite and energy; he gained 7 kg in body weight and remained afebrile. His skin and oral lesions remarkably regressed and his renal function remained stable. Repeat chest radiograph was normal, and HRCT scan of the chest showed remarkable regression of the multinodular pattern and disappearance of the cavitations (Fig. 3) . DISCUSSION A marked increased incidence of malignancy in transplant recipients is well recognized. The incidence of posttransplantation KS has varied among different reports and ranged from 1.3-6% (4, 5) . In a review of 8724 de novo malignancies that occurred in 8191 organ transplant recipients, Kaposi's sarcoma accounted for 5.7% and was most common in Arab, African, Italian, Jewish, and Greek patients (7). Qunibi et al. (8) from Saudi Arabia reported a similar incidence of 5.3%, making KS the most common tumor in post renal transplantation. In another local study, among 350 recipients of renal transplants, 12 (3.4%) developed Kaposi's sarcoma and 2 (16.6%) presented primarily with lung involvement (9) .
Cyclosporine-treated patients were noted to have a higher incidence of KS compared with patients treated with conventional immunosuppressive agents (4). This, together with the high incidence of tuberculosis after renal transplant in Saudi Arabia (10), might have exposed our patient to a greater risk of developing both diseases simultaneously. In a nation-wide study in Saudi Arabia based on Mantoux test, al-Kassimi et al. (11) placed the Jeddah region (where our patient is from) as a region of high prevalence of tuberculosis (20%), compared with 6% for the national average. The incidence, however, of tuberculosis in the Jeddah region was reported to be 63.4 per 100,000 (12), which is higher than that reported for the whole country for the same year (18.6 per 100,000) (12) .
Approximately one-third of KS patients has clinically evident pulmonary disease, and 50% have pulmonary involvement at autopsy (4, 13) . Most of the affected patients present with shortness of breath, fever, cough, chest pain, and hemoptysis, whereas others may be asymptomatic but have an abnormal chest x-ray (6, 13) . The radiographic findings can vary from a normal chest radiograph to nodular opacities associated with hilar adenopathy, interstitial or alveolar opacity, and pleural effusion (14) . These findings are nonspecific and may be confused with findings related to pulmonary infections (6) . In a patient with known KS who develops either changing symptoms or new roentgenographic findings, an attempt must be made to rule out an associated infectious process.
The role of the CT scan in diagnosing intrathoracic KS has been evaluated in several studies and found to be more specific than routine roentgenograms for identifying pulmonary KS (14) . In the absence of concomitant pulmonary infections, the main signs for intrathoracic KS were numerous nodules, bronchovascular thickening, tumoral masses, and pleural effusion (15) . The nodular pattern observed in the initial CT scan of our patient was in keeping with the most common radiological manifestations of this malignancy (14, 15) . Pulmonary KS does not usually cavitate, however, there has been one report in the literature of cavitating pulmonary KS associated with non-Hodgkin's lymphoma affecting the lung in a patient with acquired immune deficiency syndrome (16) . Therefore, searching for concomitant infectious or tumoral pathology is essential whenever there is a cavitary lung lesion as in our patient. Invasive procedures are usually required to diagnose such pulmonary complications whenever the diagnosis is in doubt.
The management of posttransplantation KS has been based on the reduction or cessation of immunosuppression, because disease progression has been observed when immu- nosuppression was continued (4, 5) . Interestingly, the cessation of immunosuppression does not always result in graft loss (4) . This has been postulated to be related to the depletion of CD4 T lymphocytes, which results in immune tolerance to the allograft even with minimal immunosuppression (17) . Montagnino et al. (4) reported complete remission in nine patients and partial remission in two after reduction or withdrawal of immunosuppressive therapy. In his report, 69% of the patients remained dialysis-free after a mean follow-up period of 35 months. Using this approach for our patient, we have achieved a remarkable clinical and radiological regression of the cutaneous and pulmonary KS lesions and remained dialysis-free after 12 months of follow up, despite being on low-dose cyclosporine (50 mg per day).
CONCLUSION
The case that we are reporting highlights the dilemma in reaching an accurate diagnosis in patients presenting with pulmonary complications of immunosuppression, where the coexistence of more than one pathology is well recognized. To our knowledge, this is the first case report of coexistence of pulmonary Kaposi's sarcoma and pulmonary tuberculosis in an HIV-negative, renal transplant recipient who presented with cavitary lung lesions and responded well to reduction of immunosuppression and institution of antituberculous medications. We recommend that in an immunosuppressed patient with an atypical presentation of a specific complication, further work-up is warranted to rule out a co-existing pathology.
